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3KCIIEPHMEHTAJIbH0E HCCJIEflOBAHHE 
MAPUIPYTHOil OPHEHTAUHH CJIEI1HEH HYBOMITRA 
(DIPTERA: TABANIDAE) B nOJIEBbIX YCJIOBHflX 

B. II. MfiaHOB 

^aeTCJi onncaHHe npe/jnojieTHoro noBe/jeHnecKoro penepTyapa h oco6eHHOCTeH MapmpyTHhix Tpacc 
noflonbiTHbix oco6eM Hybomitra End., BbinycKaBinnxcH co CTapTOBbix ruioma/jOK, KOTOpbie 6mjim 
pa3MemeHbi Ha npoTsi^KeHHOM bo/jhoh noBepxHOCTH. 

H 3 yMeHMio MapmpyTHOH opneHTau,nii cjienHeH y^ejiHeTCH 6 ojibmoe BHHMaHHe 
B CB 5 I 3 H C pa 3 pa 60 TK 0 H 6 HOJIOrHHCCKH o 6 oCHOBaHHHX KOMIUieKCHMX MepOnpHHTHH, 
HanpaBjieHHHx Ha chh^cchhc hhcjichhocth sthx xpoBOCOcymHX AByxpHjiHX, cno- 
Co6hHX HaHOCHTb ymep 6 HOpMaJIbHOH }KH 3 HeAe 5 ITeJIbHOCTH H 3 flOpOBbIO HeJIOBexa 
h cejibCKOxo 35 iHCTBeHHbix bothmx. Oco 6 eHHO mhoto pa 6 oT 6hjio BMnojiHCHO no 
H 3 yHeHHIO 3 pHTCJIbHMX H OJIb(|)aKTOpHHX CTHMyjIOB, HCnOJIb 3 yeMhIX CJienHHMH JJJI 5 I 
noHCKOB ecTecTBeHHHx npoxopMHTejieH. 3 HaHHTejibHO MeHbme BHHMaHnsi y^ejiHjiocb 
H 3 yHeHHio oco 6 eHHOCTeH MapmpyTHHx Tpacc, npoKjiaflHBaeMHx cjienHsiMH Ha Me- 
cthocth. Ochobhmmh MCTO^aMH H3yHeHHH MapmpyTHHx Tpacc a o HaCTOHH^erO 
BpCMCHH OCTaiOTCH BH 3 yajIbHHe Ha 6 jIIOAeHHH C TeKCTOBMM OnHCaHHCM TpaeKTOpHH 

nojieTa (AHApeeB h ap*, 1957; Cxy(|)bHH, 1958, 1960; Schultse e. a., 1975; 
Sheppard, Wilson, 1976; Morgan, Lee, 1977; Sheppard e. a., 1980) hjih npoBeAemie 
KOJiHnecTBeHHHx yneTOB noMeneHHHx oco6eii, noceTHBmHx yneTHHe ynacTKH b 
pa3HHe cpoxH nocjie BHnycxa noAonHTHHx HacexoMHx co CTapTOBHx iuiomaAOK 
(IloTanoB, 1961; KynpeccoBa h aP«, 1977; Beesley, Crowe, 1963; Bennett, Smith, 
1968; Joyce, Hansons, 1968; Hansons, 1979). 

HaMH 6 mjih HanaTH HCCJieAOBaHHH oco6eHHOCTeii MapmpyTHHx Tpacc cJienHeii, 
BHnycKaBmHxca co CTapTOBHx iuiomaAOK, KOTopne 6 hjih pa3MemeHH Ha boahom 
3epxajie 03epa c miomaAbio noBepxHOCTH okojio 1 km 2 . TaKoe pa3MemeHHe crap- 
tobhx imomaAOK co3Aajio 6^aronpHHTHHe ycjiOBHH rjiz BH3yajibHoro Ha6;iiOAeHHfl 
TpaeKTOpHH nojieTa BCjieACTBHe othochtcjibho bhcokoh cbctoboh KOHTpacraocTH 
Ha6jnoAaeMoro o6beKTa h (f)OHa (He6ecHaa oj)epa h boahoc 3epKajio) h no3BOJimio 
MHHHMH3HpOBaTb CHCTCMy TOnOTpacJ)HHeCKHX OpneHTHpOB, KOTOPHMH nOACHIHTHHe 
oco6h HMejm B03M0xcH0CTb Bocnojib30BaTbCH rjm npoKjiaAbiBaHHH MapmpyTHOH 
TpaccH. B CTaTbe npHBOAflTca pe3yjibTaTH, nojiyneHHHe Ha nepBOM 3Tane stoh 
pa6oTH, KOTOPHH C0CT05UI B pa3pa6aTMBaHHH MeTOAHKH, n03BOJIHIOmeH nO^ynaTb 
cra6HjibHHe conocTaBHMHe pe3yjibTaTH, h b ou,eHKe bo3moxhoctch, npeAOcraB- 
jiaeMHx 3 toh mctoahkoh rjisi AajibHemnero H3yneHHH TonorpacJ)HHecKOH 
OpneHTaU,HH. 


MATEPMAJI M METOflHKA 

Pa6oTa 6ujia BhinojiHeHa Ha cran,HOHape 3HHa PAH b a. Ahhhhckoc (ncKOBCKaa 
o6ji., Ce6e*CKHH p-H, 56.2° c. m., 28° b. a-) bo btopoh h TpeTbeii AexaAax mojm 
nojieBoro ce30Ha 1993 r. Ofh>eKTaMH HCCJieAOBaHHH 6 hjih cjienHH poAa Hybomitra 
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End.: H. bimaculata Macq., H. nitidifrons Szil. h H. muchlfeldi Br., npHHaflJie^amHe 
k pa3MepH0My rany c ajihhoh Tena 14—18 mm. 

CnenHH OTjiaBjiHBajiHCb Ha ecrecTB chhom npoxopMHTene: Tenxe, coflep^aBmeHCH 
Ha HHflHBHflyajibHOM Bbinace. OT;iaB;iHBa;iHCb HeHanHTaBnmecfl caMKH c Texymeii 
MOTHBan.neH noncKa Ha npoKopMHTejie MecTa rjm xpoBOCOcaHHH. H 3 Tpex ncnpo- 
6oBaHHbIX HaMH Cn 0 C 060 B OTJIOBa — OTJIOB 3HT0M0JI0rHMeCKHM CaHKOM, CT6KJIHHHOH 
npo6npKOH h pyHHHM cnoco6oM, nocjieflHHH oxa3a;iC5i HaH6o;iee mafl^mHM h 
3(JxJ)eKTHBHbiM h Hcnojib30BajiCH rjisi c6opa cnenHeH. 3tot cnoco6 OTjiOBa no3BOjmji 

MHHHMH3HpOBaTb BepOHTHOCTb MCXaHHHCCKHX nOBpe^KfleHHH H nepHOfl npe6bIBaHHH 
b jiOBymxe otjiobjichhmx oco6eii. IIpoAOjmHTejibHOCTb npe6biBaHH5i b jiOBymxe ao 
noMemeHHH b craHAapTHbin SHTOMOJiorHMecKHH caflOK Rjia nocneflyiomero coaep- 
yKaHHH b jia6opaTopHMx ycjiOBHHx cocTaBjisuia b cpe^HeM 1.4 cex h He npeBbimajia 
2 cex. C HananoM HHTeHCHBHoro cyTOHHoro jiera 3 thm cnoco6oM b TeneHHe 1 m 
yflaBanocb co6paTb ao 300 oco6eii. 

CnenHH coAep^ajiHCb b 3HTOMOJiorHMecxHx ca^Kax, npeACTaBjnnomHx co6oh 
npOBOJIOHHblH II,HJIHHAPHMeCKHH XapxaC BHCOTOH 40 H A^aMeTpOM 30 CM, o6THHy- 
TblH MeJIbHHMHMM ra30M H HMdOIAHH B HHvKHCH HaCTH JIOBMHH KOHyC, 
(J)HKCHpy eMbiH npn noMOiQH 6eHeBOMHbix pacrfljxex, coeAHHsnomHx bxoahoc 
OTBepcTHe xoHyca c BepxHHM onopHMM xojibijOM caAxa. B caAOx noMemajm no 
100—150 oco6en. 

CaAXH 6buin pa3MemeHbi b nojiyTeMHOM noMemeHHH c ecTecTB chhoh a-khhoh 
aha h TeMnepaTypoH 16 — 18 °C h nepnoAHMecxH nepe3 2 — 3 h onpbicxHBajracb 

BOAOH JIJ12. nOAAep^XaHHfl ypOBHfl B Jia^KHOCTH, AOCTaTOMHOrO RJISL BHXHBaHHfl nOAO- 
nbiTHbix oco6en. B sthx ycjiOBHax coAepjxaHHH jioxoMOTopHaa axTHBHOCTb 6wjia 
non™ nojiHOCTbio 3aTopMO*eHHOH: HacexoMbie pacnojiarajmcb b BepxHen Hacra 
CaAXa, CHA« HenOABH^KHO. JIoXOMOTOpHafl aXTHBHOCTb nOJIHOCTbK) BOCCTaHaBJIHBa- 
jiacb b TeHeHHe Hecxojibxnx MHHyT nocne nepeHeceHHH caAKa b CBeTjioe noMemeHHe. 
CMepraocTb cnenHeH b caAxax He npeBbimajia 10% b nepBbie 4 cyT nocjie OTjiOBa, 
ho B03pacTa;ia ao 30—40% Ha 5-e h ao 70—80% — Ha 6-e cyTxn. 

IlepeA BbinojiHeHHeM yneTa 25 cjienHen nepeHOcmm crexjraHHOH npo6Hpxoii 
AnaMeTpoM 30 cm h 3 SHTOMOJiorHHecxoro caAxa b ac6ecT0ijeMeHTHbiH hjih (jiaHepHbiH 
caAOx eMxocTbio 170 — 250 cm 3 , hmcioiahh BepxHioio npo3panHyio iuiexcHrjiacoByio 
creHxy c xpyrjiHM otb epcTHeM, A^aMeTpoM 32 mm, 3axpbiBaioiAHMC5i noBopoTHoil 
3ac;iOHxoH. 3aTeM BepxHioio CTeHxy caAxa 3axpMBajiH cb eT03am,HTHOH mTopxoH 
h caAOx TpaHcnoprapoBajiH Ha 6eper 03epa, ycTaHaBjiHBajiH Ha xopMy oahomccthoh 
QunonxH Ha BHCOTe 80 cm ot BaTepjiHHHH h nepeBOAHJiH nunonxy (cTapTOByio 
rniomaAKy) Ha crapTOByio (yneTHyio) craHijHio. IIpoAOJDKHTejibHOCTb npe6hiBaHH5i 
cnenHeH b caAKe, 3 axpbiTOM CBeT03am,HTHOH nrropxoH, cocraBjiajia 20 mhh. C 
oxoHMaHHeM 3Toro nepHOAa mTopxy yAajisuiH h nepe3 5 mhh cbctoboh aAanTaijHH 
OTxpbiBajiH BxoAHoe OTBepcTHe pa3MepaMH 1x3 cm b BepxHen creHxe caAKa, 
npeAOCTaBjiHH noAonuTHbiM oco6hm BOJibHbie ycjiOBHa. 

yneTbi npoBOAHjiHCb b TeneHHe (J)HxcHpoBaHHbix yneTHbix nepnoAOB npo- 
AOJUKHTenbHOCTbio 30 mhh (c 9-00 ao 23-00). B yneTHbix 6jiaHxax OTMenajiH 
cpoxH cTapTOBoii axTHBHocTH oco6eH, HanpaBjieHHe TpaexTopHH noneTa OTHOCHTejib- 
ho 6eperoBbix TonorpacJ)HMecxHx opneHTHpoB, yroji HaxjiOHa TpaexTopHH x ropn30H- 
TajibHOH miocxocTH h BbicoTy TpaexTopHH Ha CTapTOBOM, MapmpyTHOM h n,e;ieBOM 
(npn6pe^HOM) OTpe3xax Tpaccbi. Yrjibi HaxjiOHa h BbicoTy TpaexTopHH on,eHHBajiH 
rjia30MepHO-cpaBHHTe;ibHbiM cnoco6oM: BH3ya;ibHHM conocraBjieHHeM c yrjiOMepoM 
H H3MepHTeJIbHbIMH peHXaMH, pa3Mem,eHHMMH Ha CTapTOBOH njiomaAxe. 

YneTHbie 6^aHXH npeACTaBjiajiH co6oh Tonorpa^Hnecxyio cxeMy 03 . Ahhhhcxoix) 
(MacmTa6 1 : 6000, b 1 cm 60 m), Ha xotopoh 6hjih o6o3HaneHbi cTapTOBbie 
CTaHii,HH h 6eperoBbie Tonorpa^HnecxHe opHeHTHpbi (pnc. 1), mto no3Bo;iHno 
Hcno;ib30BaTb rpa(J)HHecxHH cnoco6 H3o6pa^eHH« TpaexTopHH noneTa Hap^Ay c hx 
TexcTOBOH xapaxTepncTHxoH. AHHHHexoe 03. HMeeT miomaAb noBepxHOCTH (boahoix) 
3epxa;ia) oxojio 1 xm 2 h HH3xne no^orae 6epera c MajiOH3pe3aHHOH 6eperoBOH 


2 Ilapa3HTOJiorHsi, N9 5 , 1994 r. 
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I—III — craproBbie craHUHH; I — 19 — ycjioBHbie ceKTopbi KpyroBoft o63opHoft naHopaMbi ooepa Ha craHUHH I; 20 — 
TpaeKTopHH nojiera noaonbmtbix oco6eft; 21 — o. Kpyrjibift; 22 — o. Cimca. 

Fig. 1. The topographic plane of the lake Anninskoje (the scale 120 m). 

jihhhch, noBHmaiomHecfl Ha oahom h 3 ynacTxoB ceBepHoro 6epera ao 3—4 m h 
AO 10 — 12 m Ha MMce Tpe6e^. B cpeAHen h 3anaAHHx nacT5ix 03epa HMeeTca no 
OAHOMy He6ojibinoMy ocTpoBy; 6epera nonra ao ype3a boahoh noBepxHOCTH noKpuTu 
BLICOXOCTBOJIbHOH APOBCCHOH paCTHTCJIbHOCTbK) C AOMHHHpOBaHHCM JIHCTB eHHOH 
(jmna, HBa, 6epe3a, o;n>xa, Ay6, siceHb) nonra Ha Been npoTsi^xeHHOCTH 6eperoBon 

JIHHHH. 

Kax noKa3ajm pe3y;n>TaTbi, nojiyneHHbie b npou,ecce pa3pa6aTMBaHH5i mctoahxh, 
y 6ojibinHHCTBa oco6en Ha6jnoAajiocb npeAnoHTeHHe k npoxjiaAWBaHHio MapmpyraoH 
Tpaccbi co CTapTOBOH njiomaAKH k ynacTKaM 6eperoBOH nojiocw, HanMeHee yAa- 
jiCHHbtM ot nyHKTa CTapTa h HMeiomHM HaH6ojibmyio yrjiOByio BhicoTy. IIoaTOMy 
Ha Bcex CTapTOBbix eraHijHsix 6buia H3MepeHa b ycjiOBHbix jiHHeHHbix eAHHHijax 
BbicoTa 6eperoBon nojiocbi. JXjisl nepeBOAa ycjiOBHbix cahhhu, b a6cojnoTHbie 6 mjih 
CA ejiaHbi (^otochhmkh HecKOJibKHx THnHHHbix ynacrxoB 6epera BMecTe c ycraHOB- 
JieHHOH Ha JIHHHH ype3a H3MepHTejIbHOH peHKOH BHCOTOH 6 m. C U,ejIbK) yTOHHeHHfl 
KOHTypc® nojiocbi, H3o6paxeHHbix rpa<J)HHecKH no pe3y;ibTaTaM othx h3mcpchhh 
H a TonorpatJjHnecKHx cxeMax, 6buia c(f)OTorpa(J)HpoBaHa Ha <|)OTonjieHKy Ha Bcex 
CTapTOBbix CTaHu,HHx xpyroBaa naHopaMa 03epa. 

Bhjio BbinojiHeHO no 12 yneTOB Ha xaxcAOH H3 Tpex CTapTOBbix (ynerabix) 
CTaHu,HH. YneTbi npoBOAnjracb npn pa3HHx MeTeopojiorHnecxHx ycjiOBHsix: b acHyio 
h nacMypHyio noroAy, npn 6e3BeTpHH, yMepeHHOM h chjibhom (nopwBaMH ao 
8—10 m/cck) BeTpe. B npoTOxojiax yneTOB yxa3hiBa;iHCb TeMnepaTypa h Bjia^KHOCTb 
B03Ayxa no AaHHHM MeTeonyHXTa AHHHHexoro CTau,HOHapa 3HHa PAH, HanpaB- 
jieHHe h cxopocTb BeTpa no MeTeocBOAxaM mccthoh MeTeocraHijHH h xapaxTep 

06 jiaMH 0 CTH. 
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PE3yjIbTATbI M OBCy^KAEHME 


KaK H3BCCTHO, IIOJICT HaA npOTH^eHHOH BOAHOH IIOBepXHOCTbK) He 5IBJHieTC5I 
neM-TO hco6hhhmm rjisl cjiemieH. Ohh HepeAKO nocenjaiOT 03epa h pexn, jieTasi 
HaA BOAHMM 3epKajIOM BAOJIb 6eperOBOH JIHHHH HJIH npOKJiaAMBafl Tpaccy K npOTHBO- 
nojio^HOMy 6epery h ACMOHCTpHpya nojiera HaA boahoh noBepxHOCTbio npoTsi- 
jKeHHocTbio, no HamnM Ha6jnoAeHH5iM, no xpainieH Mepe ao 500 m. 3to CB5i3aHO 
c BHAOcnen,n4)HnHbiM npeAnoHTeHHeM AOCTaTOHHO hjih h36htohho yBjia^cHeHHbix 
6HOTonoB h 0TH0CHTejibH0 o6mHpHbix OTKpbiTbix npocTpaHCTB, o6ecnenHBaiomHx 
6jiaronpnflTHHe ycjiOBHH j\jm BH3yajibHOH o63ophoh opHeHTau,HH. 

npH OjiaronpHflTHbix rjiz jieTa cjienHeii MeTeopojiorHnecxHx ycjiOBHax noAO- 
nbiTHbie oco6h noxHAajm crapTOByio mionjaAKy, orapaBjiMCb b MapmpyTHbiH 
nojieT, c HHTepBajiaMH ot HecxojibKHx cexyiiA ao 3 mhh co cpeAHHM HHTepBajiOM 
okojio 1.4 mhh; k xoHijy yneTHoro nepnoAa npoAOji^KHTejibHOCTbio 30 mhh h3 25 
noAonbiTHbix cjienHen Ha CTapTOBOH njionjaAKe ocTaBajiocb ot 1 ao 6 oco6en. 
Han6ojiee axTHBHbie oco6h HannHajin noxHAaTb CTapTOByio njionjaAKy nepe3 He- 
CKOJibKO cexyHA nocjie npeAOcraBjieHHa BOJibHbix ycjiOBHH. 

IloBe aohh ecKH h penepTyap, AOMOHCTpnpy e m w h nepeA na- 
najiOM npoKjiaAUBaHHH MapmpyTHOH t p a c c h. Bo BpeM5i npe6biBaHH5i 
b caAKe h Ha CTapTOBOH njionjaAKe cjienHH AOMOHCTpnpoBajiH noBeAeHnecxHH 
penepTyap, coctoaiahh h3 nocjieAOBaTejibHOCTH HecxojibKHx noBeAOHnecKHx 
peaKn,HH, cpeAH kotopmx ocHOBHyio aojiio npeAnojieTHoro 6iOA*eTa BpeMeHH co- 
CTaBjiaaH nepnoAH nojiHOH motophoh HMMo6miH3an,HH (naccHBHoro OTAwxa), ne- 
peAyiomHecsi c nepnoAaMH hhctkh Tejia h no6e;KxaMH. HexoTopbie oco6h ao- 
MOHCTpnpoBajiH h enpo ao ji^cHTejibHbie, A^HTejibHOCTbio ao 7 cex, nepejieTM HaA 
CTapTOBOH mionjaAKOH na bhcotc ao 1—1.5 m. 3th nepejieTM HepeAKO 3a- 
KaHHHBajiHCb nocaAKon Ha SKcnepHMeHTaTopa, npoBOAHBmero yneT. OAHaxo cpeAH 
HHX OCo6h, ACMOHCTpnpOBaBUIHe aKTH KpOBOCOCaHHfl, 6bUIH eAHHHHHMMH H COC- 
TaBjiMH Menbuie 1% ot o6meH hhcjichhocth cjiemieH, Hcnojib30BaHHbix bo Bcex 
SKcnepHMeHTax. IlepeA axTOM xpoBOCocaHHsi ohh aomohctphpob3jih Henpo- 
AOJI^KHTejIbHMH o6jieT, KOTOpMH C0CT05IJI H3 2 — 4 KpyrOBHX BHTKOB, AHaMCTpOM 
ot 60 ao 200 cm. 3tot o6jict, Beposmio, srojnieTcsi noBeAeHHecxon peaxijHeH, 
HanpaBjieHHOH Ha ocymecTBjieHHe MOTHBau,HOHHOH peaKTH Bau,H h : Ha BOCcraHOB- 
jiemie HopMajibHOH peajiH3au,HH TexymeH MOTHBau,HH, xoTopaa y Bcex noAonbiTHbix 
oco6en cocrosma b noncxax MecTa Ha ecTecTBeHHOM npoxopMHTejie j\jin kpoboco- 
caHHH h 6huia npnocTaHOBjieHa b pe3yjibraTe OTjiOBa h nocjieAyiomero jia6opa- 
TopHoro coAep^caHH^. 

Y aienHen, He noKHHyBmnx CTapTOByio njionjaAKy ao OKOHnaHHa yneTHoro 
nepnoAa, He 6hjio oTMeneHO xaxHx-jiH6o OTxjiOHeHHH ot hopmh b ocymecTBjieHHH 
noBeAeHnecKHx peaxn,HH, 3a HCxjnoneHHeM HecxojibKHx oco6en (cocTaBjraiomHx 
MeHbme 1% ot o6m,eH hhcjichhocth noAonbiTHbix HacexoMbix), y kotophx Ha- 
6jiK)AajiHCb HapymeHHA nojieTHbix peaKu,HH: B3jieT 3aKaHHHBajica npexpameHneM 
nojieTa nepe3 1—2 cex c npn3eMjieHHeM HepeAKO He Ha hoth, a Ha AopcajibHyio 
noBepxHOCTb. 

HeKOTopwe cjienHH nepeA HanajiOM npoKjiaAbiBaHHsi MapmpyTHOH Tpaccw bm- 
nojiHBjin opHeHTau,HOHHbiH o6jieT. TpaexTopHfl o6jieTa HMejia bha nojiyBHTxa, 

BHTKa HJIH npOCTpaHCTBeHHOH A®yX- HJIH TpeXBHTKOBOH CnHpajIH C AHaMeTpOM 

bhtkob ot 0.6 ao 2 m. Y 9 oco6eii Ha6jnoAajiocb BbinojiHeHHe nepeA HanajiOM 
Mapinpyraoro nojieTa nHTbeBbix peaxu,HH. IIoKHHyB CTapTOByio njiomaAKy, ohh 
CHH xajmcb k BOAHOMy 3epKajiy h, npojieTeB ot 2 ao 6 m, AeMOHCTpnpoBajiH 
KpaTKOBpeMeHHMH (0.5 — 1 cex) KOHTaKT C BOAHOH noBepxHOCTbio HJIH HeCKOJIbKO 
(ao 6) KOHTaKTOB c paccTOHHHHMH Me^Ay hhmh no nyra cjieAOBaHHa ot 10 ao 
70 cm. B BeTpeHyio noroAy (CKopocTb BeTpa 5 — 8 M/cex) Ha6jnoAajiacb APyraa 

pa3HOBHAHOCTb nHTbeBOH peaKU,HHI OT 2 AO 4 nOCJieAOBaTejIbHMX BepTHKaJIbHbIX 
CHH^eHHH c XpaTKOBpeMeHHHM (0.5—1 cex) KOHTaKTOM C BOAHOH nOBepXHOCTbK) 
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Pmc. 2. CxeMaTMMecKoe H3o6paxceHHe TpaexTOpHH nojieTa noaonbiTHbix oco6en no pe3yjibTaTaM 3 yue- 
tob, BbinojmeHHbix b nepnofl c 10.00 flo 17.00 npn pa3Hbix MeTeopoJiornnecKHx ycjiOBHHx. 

A: t° 17—22°, b. 0—1 M/ceic, o6ji. 0—5%; E : t° 16—17°, b. 3—5 M/ceic, o6ji. 60—100%; B: t° 
16 — 17°, b. 5 — 8 M/cex, o6ji. 80 — 100%. / — III — CTapTOBbie craHUHH; 7 — 20 — cexTOpbi KpyroBbix 
o630pHbix naHopaM 03epa Ha craHUHsix I—III; crpejixa — HanpaBjieHne BeTpa. YcpeflHeHHbie paccTOsiHHsi 
(m) ot CTapTOBOH njiomaAKH 30 6 eperoBOH jihhhh h BbicoTa 6 eperoBOH nojiocw, BbipaxceHHaa b 
ycjiOBHbix jiHHeHHbix e^HHHuax — CTaHUHH I: 1 — 420 (14), 2 — 250 (48), 3 — 270 (37), 4 •— 350 (26), 
5 - 450 (15), 6 - 310(28), 7 - 290 (40), 8 - 280 (45), 9 - 305 (47), 10 - 430 (26), 11 - 710 (14), 
12 - 870 (12), 13 - 920 (13), 14 - 850(14), 15 - 420 (30), 16 - 330 (36), 17 - 305 (36), 18 - 280 
(40), 19 - 410 (14); cram;™ II: 1 - 125 (130), 2 - 190 (100), 3 - 280 (62), 4 - 380 (35), 5 - 520 
(27), 6- 630 (17), 7-750 (9), 5-760 ( 8 ), 9 -620 (11), 70-560 (16), 77 -515 (15), 72-550 
(12), 73-615 (14), 14 — 600 (18), 75-570 (22), 76-560 (17), 77-490 (19), 75-140 (95), 
79 - 115 (130), 20 - 100 (140); cramps! III: 7-35 (220), 2-60 (200), 3-95 (140), 4 - 300 
(80), 5-480 (27), 6-620 (20), 7 - 750 (11), 5-780 ( 8 ), 9 -660 (11), 70-640 (16), 77 -570 
(15), 72-630 (12), 73 -690 (14), 74-640 (19), 75-620 (25), 76 -590 (17), 77-70 (175), 
18 - 40 (220), 79 - 30 (230), 20 - 20 (240). 

Fig. 2. The schematic representation of the flight trajectories under various meteorological circumstances. 
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Phc. 3 . OopMbi TpaeKTopnH nojieTa noflonbrmbix oco 6 en Ha crapTOBbix craHunsix I (E) , II h III (A ). 

/ — BOflHaa noBepxHocrb; 2 — 6eperoBaa nojioca: 6eperoBaa BbicoKocrBOJibHaa apeBecHaa pacrirrejibHOCTb. 

Fig. 3. The forms of the flight trajectories for the starting-points I (E ), II and III (A). 

c HHTepBajiaMH Meatfly cHHateHHHMH ot 3 flo 6 cex h Ha6npaHHeM bhcoth nepefl 
cjieflyioiflHM cHHacemieM flo 10 — 20 cm. 

riojiyMeHHHe pe3yjibTaTH noxa3ajiH, mto noflonhiTHhie cjienHH coxpaHfljm yflOB- 
jieTBopHTejibHyK) aKTHBHOCTb, He HcnbiTbiBajiH CHJibHoro nHTbeBoro no6yatfleHHa, 
ho b npeflCTapTOBbiii nepnofl MOTHBan,H5i noHCKa npoxopMHTejisi 6buia nonra noji- 
HOCTbK) 3aTOpMOateHHOH. 

0co6eHHOCTH MapmpyTHHx Tpacc, npoxjiaflHBaeMHx Hafl 
BOflHHM 3epxajiOM. rioflonbiTHbie oco6h npoxjiaflWBajiH MapmpyTHyio Tpaccy 
Hafl BOflHHM 3epxajiOM no KpaTnamneMy nyra k 6eperoBOH jihhhh: no npsiMOjiHHeH- 
hoh mm HHorfla njiaBHO H3orHyTOH TpaeKTopnH. Ha pnc. 1, 2, A npeflcraBjieHO 
npocrpaHCTBeHHoe pacnpeflejieHne TpaeKTopnH Ha CTapTOBHx craHijnsix no pe3yjib- 
TaTaM oflHoro H3 axcnepHMeHTOB, BHnojmeHHoro npn 6jiaronpH5iTHHx MeTeopo- 
jionwecKHx ycjiOBHax. Ha craHijHH I, HaxoflHBmencfl b cpeflHeii 30He aKBaTopnn 
b boctohhoh nacTH 03epa, MapmpyTHHe TpaccH 6hjih npojioateHH k TpeM He- 
6ojibnniM ynacTxaM 6eperoBOH jihhhh, HaHMeHee yflajieHHHM (paccrosiHHe flo 
6epera 250 — 300 m) ot CTapTOBOH iuiomaflKH h HMeionjHM HaH6ojibmHe yrjiOBHe 
pa3MepH 6eperoBOH nojiocH, H3MepeHHHe ot ype3a boahoh noBepxHOCTH flo BepxHen 
rpaHHii,H KpoH 6eperoBOH bhcokoctbojibhoh ApeBecHon pacTHTejibHOCTH. Ha craHn,HH 
II, pacnojioateHHOH Meatfly 6eperoM h MajieHbKHM octpobom (o. CnTxa) Ha pac- 
ctoahhh 90 m ot 6eperoBOH jihhhh, nacTb oco6en HanpaBjrajiacb k 6jinatHeMy 
6epery, ho HexoTophie npeflnoHHTajin flajibHHH nojieT h npoxjiaflHBajiH MapmpyTHyio 
Tpaccy k flajibHHM ynacTKaM 6eperoBOH jihhhh. AHajiornnHHe npeflnonTeHHH b 
H36npaHHH HanpaBjieHHA nojieTa fleMOHCTpnpoBajra cjienHH Ha craHijHH III, Ha- 
xoflHBmeHca b 20 m ot 6epera. 

npn Majio6jiaronpH5iTHHx MeTeopojiornnecKHx ycjiOBHax coxpamajiacb nncjieH- 
HOCTb oco6en, noKHflaBmnx CTapTOByio njiomaflity Ha craHn,HH I, h hhcjichhoctb 
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oco6en, npeAnonHTaBnmx jicTCTb k %ajih hhm ynacraaM 6eperoBOH jihhhh, Ha 
craHijHflx II h III (phc. 2, E). He6jiaronpH«THHe MeTeopoiioomecKHe ycjiOBM, 
HanpuMep cmibHHH BeTep nopnBaMH ao 8—10 m/cck hjih chhxcchhc TeMnepaTypH 
B03flyxa ao 16—17 ° npn o6jiaHHOcra 80 — 100%, iiohth nojraocTbio 3aTopMajKHBajiH 

JICT CJienHeH Ha CTaHIJHH I H BH3HBaJIH CHHJKeHHe JieTHOH aKTHBHOCTH Ha CTaHIJHilX 

II H III (pnc. 2,B). 

BojibmHHCTBO cjienHeii Ha CTaHu,nn I npeAnoHHTajm hh30boh ropH30HTajibHHH 
nojieT Ha BbicoTe ot 0.2 ao 1.5 m ot boahoh noBepxHOCTH. Ha CTaHijHH II npn 
6jiaronpH5iTHbix noroAHbix ycjiOBHHX cjienHH, npeAnonHTaBniHe jieTeTb k 6jm;KHeMy 
6epery, AeMOHCTpupoBajm ropH30HTajibHyio TpaeKTopnio nojieTa, HMeBmyio BbicoTy 
ot 0.5 ao 2 m, h HexoTopbie oco6h — TpaeKTopnio c yrjiaMH HaxjiOHa k ropH30H- 
TajibHOH iuiockocth ot 5 ao 25°. Ha crami,™ III TpaeKTopnn nojieTa cjienHeii, 
HanpaBjiflBnmxcfl k 6jm;KHeMy 6epery, 6hjih hjih npjiMOjiHHeHHHMH c yrjiaMH 
HamiOHa ot 10 ao 50°, jih6o Ha noAJieTe k 6eperoBOH nojioce, HMeiomeii Ha otom 
ynacrae 6eperoBOH jihhhh BbicoTy okojio 20 m ot ype3a boahoh noB epxHOCTH ao 
BCpXHCH rpaHHU,bI KpOH BHCOKOCTBOJIbHOH APOBCCHOH paCTHTCJIbHOCTH, CJienHH 
AOMOHCTpnpoBajiH nojieT no iuiaBHO H3orHyTOH TpaeKTOpHH c iuiaBHO h3mchh- 
ioiijhmhch yrjiaMH HaxjiOHa k jihhhh ropH30HTa ot 10 — 40 ao 60 — 90° (pnc. 3, ^4). 
Oco6h, npeAnoMHTaBniHe Ha CTamjHax II h III npoKjiaAHsaTb Mapinpyrayio Tpaccy 
k A^JibHHM ynacTxaM 6eperoBOH jihhhh, AOMOHCTpnpoBa jih , xax h Ha CTamjHH I, 
ropH30HTajibHMH nojieT Ha bhcotc ot 0.2 ao 1.5 m ot boahoh noB epxHOCTH. 

noHHxceHHe TeMnepaTypH B03Ayxa ao 16—17° npn o6jianHOcra 60—100% 
BH3HBajio CHHxceHHe HHCJieHHOCTH oco6en, npeAnoMHTaBniHx Ha CTaHu,HH III JieTeTb 
k BepxHeii rpaHHn,e xpoH 6eperosoH pacTHTejibHOcra: yrjiH HaxjiOHa TpaexTopHH 
nojieTa cocraBjuum ot 5 ao 25°. Ha CTaHijHflx II h III cjienHH npoaBjuum 
cnoco6HOCTb k BHnojiHeHHio nojieTa ao HacTyiuieHHn OTHOCHTejibHO rjiy6oKHx 
cyMepex (ao 23 n 05 mhh, 19. 07. 1993) h nomraeHHn TeMnepaTypH so3Ayxa 
ao 14.5°; BHCOTa TpaexTopHH cocraBjnuia ot 0.5 ao 2 m h yroji HamiOHa Tpae- 
ktophh — 0 — 5°. Ilpn TeMnepaType so3Ayxa 14.3° Ha6jnoAajiocb nonBjieHHe xojio- 
Aosoro on,eneHeHHH y nacra noAonHTHHx oco6en c nojiHOH HMMo6HjiH3an,HeH 
COMaTHHeCKHX ABHraTeJIbHHX peaKii,HH. 

Ha ynacTxax Tpaccn, npoxjiaAHBaeMHx HaA boahhm 3epxajiOM, Ha6jnoAajiocb 
TpH pa3HOBHAHOCTH MaHeBpHpOBaHHH, HCnOJIb3yeMHX CJienHSIMH RJISL H3MeHeHHH 
HanpaBjieHHH nojieTa (pnc. 3, E). CaMHM pacnpocTpaHeHHHM ojicmchtom KoppexijHH 
MapmpyTHOH TpaccH npn npora^eHHOcra Tpacc ot 50 ao 300 m 6hjio Ha6npaHHe 
bhcoth npn B3JieTe ao 1.5—2.5 m c nocjieAyiomHM CHHJKeHHeM ao 0.2 — 1.5 m Ha 
paccTOHHHH ot 1.5 ao 10 m h 6ojibme ot crapTOBOH njiomaAKH h 3aTeM nojieTOM 
no ropH30HTajibHOH TpaeKTopHH. Btopoh cnoco6 KoppeKu,HH npoKjiaAHsaeMoro 
MapmpyTHoro xypca coctojui b iuiaBHOM H3MeHeHHH HanpaBjieHHH nojieTa b ropH30H- 
TajibHOH iuiockocth. 3tot cnoco6 KoppeKii,HH Hcnojib30BajiCH npeHMymecTBeHHO 
oco6hmh, npoKjiaAHBaBniHMH Mapinpyrayio Tpaccy no HaxjiOHHOH TpaeKTopHH. Y 
4 oco6en, cjieAOBaBnmx k AaJibHHM ynacraaM 6eperoBOH jihhhh, HaxoAHBnmMca 
OT CTapTOBOH IUIOmAAKH Ha paCCTOHHHH OT 200 AO 500 M, Ha6jIK>AaJIOCb BHnOJIHeHHe 
b ropH30HTajibHOH iuiockocth Ha npHMOJiHHeHHOM ynacTKe TpaCCH OT 2 AO 4 
CHHyCOHAOBHAHHX BHpaxeH aMIUIHTyAOH OT 0.5 AO 1 M. 

3AKJIIOHEHHE 

nojiyneHHHe pe3yjibTaTH noxa3ajiH, mto pa3Mem;eHHe CTapTOBHx iuiomaAOK 
Ha BOAHOM 3epKaJie AaeT B03MOJKHOCTb BCJieACTBHe BHCOKOH CBeTOBOH OAHOpOAHOCTH 
4>OHa (He6ecHan ajiepa h boahoc 3epKajio) h bhcokoix) cBeTOBoro KOHTpacTa 
Ha6jnoAaeMoro o&beKTa h (froHa OTCJiejKHBaTb TpaeKTopHH nojieTa Ha paccTOHHHH 
OT CTapTOBHX IUIOHjaAOK AO 50 M H 6oJIbme, H STOT MeTOA MO^CeT 0Ka3aTbC3 
nojie3HHM rjisl AaJibHeHmero 6ojiee yrjiy6jieHHoro H3yneHH h Tonorpa(J)HMecKOH 
opHeHTau,HH cjienHen. 
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Ha Bcex crapTOBBix craHu,H5ix Ha6jnoaajiocb (JjHKCHpoBaHHoe h He6ojibmoe 
KOjimecTBO npe^nowHTaeMbix noaonuTHbiMH oco6^mh MapmpyTHHx Tpacc. Ilpefl- 
nowHTaeMbie HanpaBjieHHa MapmpyTHHx Tpacc He o6Hapy«HBaiOT KoppejraijHH c 
CyTOHHHMH H3MCHCHH5IMH M6CT0n0JI02K6HH5I COJIHeMHOTO RUCKS (He CB5I3aHH C 
aCTpOHaBHrai],HeH) H o6yCJIOBJieHH 3pHTCJIbHHMH BHflOCneU,H(J)HMHHMH Tonor- 
pa(|)HHecKHMH npe^noHTeHHHMH. Ha sth npeflnoHTeHM cnoco6HH oica3HBaTb 
BjiMHHe MeTeopojioniwecKHe ycjiOBHH, yaajieHHocTb crapTOBHx imomaaoic ot 
6jiH^aHniHx cyxonyTHbix 6hotohob h HHflHBHflyajibHO-cneu,H(J)HHecKHe oco6eHHOCTH 
cjienHeH. 


Pa6oTa 6buia BhinojiHeHa npn (J)HHaHcoBOH noAAep^xe Pocchhckoix) (J)OHfla 

(JjyHflaMeHTajibHbix HCCjieaoBaHHH Pocchhckoh axafleMHH Hayx. 
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THE EXPERIMENTAL STUDY OF THE ROUTE ORIENTATION OF HORSEFLIES 
HYBOMITRA (DIPTERA: TABANIDAE) IN FIELD CIRCUMSTANCES 

V. P. Ivanov 

Key words: Tabanidae, Hybomitra , behavior, territory orientation. 

SUMMARY 

Examined specimens of horseflies flew out of 3 start points disposed on the water surface of the 
lake, about 250—300 m from the coast line (I start point), 90 m (II start point), 20 m (III start 
point). This position of start points minimised the number of topographic landmarks for the horseflies 
and gave the possibility for a visual monitoring of flight trajectories. In favorable weather circumstances 
for the flight (17—22 °C, wind 0—1 m/sec, cloud 0—5%) the majority of horseflies demonstrated 
the flight trajectories to the most close points of the coast. The lesser favorable weather circumstances 
(16—17 °C, wind 3—5 m/sec, cloud 60—100%) decreased the number of horseflies flying to far 
points of the coast line; unfavorable weather circumstances (16—17 °C, wind 5—8 m/sec, cloud 
80—100%) almost completely suppressed the flight activity on I start point and decreased it on II 
and III start points. 
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